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etoem SchW 2 und einem SeMde*ie««3«^^ 
ecNebenataea RohmtOote 11 euedemS 
3 vorgetrieben wW. Denach wW eh 
RohrctOck 11"" durch den berate ausgt 
eveng 11, IV. 11* hinduth In den Sd*tecnwem 3 
tnw«|x>rtertund<We* j lgewe fcrt Nacb Anaieren der 
^ufaetifQ «W dee aut g ew eU ta Rohnaock 11" en 
o^botwwtn^toeeeBgeEndedesber^ 
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ber Vbrtrtebsmeechine 1 auc dem ScHldccnwanz 3 
ausgeschobea Oieee Vertehreiawhritte wenien wie- 
dethott sodeB rich ein soft** 

Fig. 3 



en Thwport vcn etrfeaitoaren 2Uee»*iilOJc- 
k^irindenSchld**^^ 
Beielchc*Sto8tanlen12»^^ 
11 ir aulgewenet warden und den Roteeaang auf 
d^V ^x e n trierenundrteaWeren. 
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det ayngaeaaierten Hersteiung von nfcht beoehberen 
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Die Erfindung btfriffi tin Verfahren zum Harstelten 
abm Tlfwete Im SchWwtieb sowte aina Arordnung 
zur OuitWuhnmo c*s VMtm 

Ea stt Mil tangam bafcanm. "flaws* Im Schfldvor- 
triab hafzustalsn, bai danan tin sofortigar Austau mH- 
ttfs Bnsatzan von Tubbingen arWgt Kami bef indet 
sich hi Schadscmvanz dar Vfabisteniw sc hine tin TOb- 
Nngarato.weiciwcUair^^ 

Das Bgabnc iat ain in-sfei haigaataalaa Bohr. 



von Kantian. 1st am 



zan dar TObbinga zu < 



Mertansien das Anspruchs 1 bzw. durch eina Anord- 
nung mtt dan Martanalan das Anspruchs 15 gatoat 

EifadUngsgem&B wW bairn Vtortfab amar Vor- 
tSebarnaschina nit einem Schid und ainam Schid- 
5 schwa/u mnachst ain RohnsOdc aus dam 
Schiidschwanz auagaachoban. vbm Gavtsohacht her 
wad durch daces RohrstOck Nndurch afci aufwaHbataa 
RohnslOoX bia in dan ScNUschwans transportot und 

10 barstaauigeacncfceneRohrstO* 

arrabart das aulgiiwaEata RohrstocK wad an das aus- 
gaschobana RohrstOck angasabt und baim waftanan 
Vontiab dar Vcrtnabsmsachtia aus dam Scnad- 
achwanz ausgeachoban. Oanach wad ain waRaraaaul- 

» wanbaras RohrstOck durch dan durch da bakian 
gasatzan Rohrattcta rjsbsdatsn FUs s aang ran du rch si 
danSc*#Jschwanzawja*^^ 
tan und an dsn ausgabautsn Ftahrstang angsaafrt 
Diaaa Verfshransachrfta wMarholan sich, bis da 

» g^wona^lumallangaarf^i^ 

Mfe dam ar ft id u ng s gamtaan Varishran wad asi 



Var-ur*J 



immar noch in 
hargastatt I 



steal wataher auch KrOmmungan auhvaisan lam. Dia 



gsriQberbiatatdaaWBo rc +jn^ 

bau abar tchonjetzt arhattfche Vorteit, 

Dar eoftrfpa Austai ajird baim Iwtotfennefingwie 

folgt 

i saw VbrpraSainhaft in dan 




i Ht wed dar Tunnahortrtab gestoppt da 
Vfatraaft a^ 

scraabtcteRorffslte 

c in dsn Bodarv um dan 



a obar dam anatahandan Bodan ortstssj ao daB rdafr 
Maine Radan bairn T Uw ish cra iab gafahran wardan 
Mnnan. Auftardera tinddelor dan ttn^benotitfen 
Krafta von dar Enltarnung zariachan dar 
sent* ur* dam Startschecm 

» DadurcKdaBkinvplallaRcfinrtOcto 
denSchlderJwwvuverbracW 
g#wOnachtan Bu t e h masaa r a d gewa fc e l war d en. 1st aa - 
«n Oagansatz mm bekarrten TObbir*j«iebau • rrfl^ 
ion. dan Aabou daa Tunnels im SdaTdichwanzlamga- 

x stauartvorzunstvTvjnurdauchnicW 



s^and€^9^cia\^>k Ui .st sc ^stat 

Dia Kraft dar VbrpraWnhaH wind bai dasar 
baKait^V brp s h a rm ^aia aia waa s 
gesetrta Rohrattckurri Obar dasas indraM aufda vbr- 
t ri ab snw N n a, ao daB da bendfgte Kraft for dsn 
\tortriabnrtniriahfT»andar RohrUUvjeundentsrxechend 
anw ec h ss n d ar Rofcung im a rart s h a n de n Bodan eadg 
groBer wad. Je nach Bodsnbasehaftsi^ argfct ateh 
dahar sins manmala Rchrfanga. jeneeits dar ain Bn- 
sate von earn anniatsuarndan und zu vararjnjsndan 
P dn a ras d on an noaaandg at*. AuBardam a* aa an 
aban baachriabanan NMahrsn sahr aufwandig. 
gakrOrnmta Turmats lia amt s B an. 

Auagar»andvondaaamStarvJderTacrv* 
Bftviung do Mnbe zugrunda. am Vartahran und 
ains Anordnung rum Harataaan ainas Turnais im 
Schadvortl sb barafeustalan, m> danan insfaa so ndara 
rvcht bagahbara lumab und Kanflia ml sotortgam 
Ausbau untar Varrnaidung dar onanan Dau wai s a auch 
Obar groBa Distanzan und gagabananfsls mrt KrOm- 
mungan rjrobtamloa herpaataft wardan konnan. 

Diasa Aufgaba tet durch ain Varfahren mft den 



Dia adndungsgarrABa Anordnung zur DurchfOh- 
rung das Vartanrana urrsajai naban ainar batamnftan 
Vbrttabsnwsctiina m« am«n SchM und sinam Schld- 
40 schwanz asia Anzahl von auhval i ia r an RdwalOcban. 
ainTh¥wportmf^zumTh»isport 
dan Sctwdaciwisfg; Aufwataindctatsigan zum Aufwai> 
tan dar RcnratOcka. waiona vorzugawaiea an dan 
Ftohntttcton satoat angabracht sW, An^arvorriottun- 
4$ pan mm Anaiaran dar Aufwsftung, wd>al da Aurwaa> 
smrtcrnungan aaljauMnBBarand auagsbidat aasi 
Wrman. ama Kajfcj^aiassichlung zum A naattan daa 
jswafls im Scr*te»wanz au fr swa llatso RphrstOcte an 



a MmdNUbm dar aulgawatatsn Rrjhraneks aus dam 
Schadschwanz. wateha p1aichza«g dan Vbrtrfab dar 

Dia aufwartoaran RohratOctas bastshan vorzugs- 
wdsa aus rtngtomtg zu M anrnangsbogana n, aurwaHba- 
ss ran Bsndora dsran Endan sich in un*angsrich*mg 
Obartsppan. Aunvartbara Bandar draaarM wardan zum 
Abdehtan von Lacfcstasan in Kantian baratevarwandat 
und sW beispietswaisa aus dor DE 93 13 379 U1 odar 
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dar OE 44 01 316 C2 beKannt ZweckmftBigerweise 
beefeht m eolches Band aus taJeretasfsch vertormba- 
rem Material, berapieteweise aue Stahblech. 

Zwischen dan im Inneren das Schedsdiwames 
aufgeweHetenuridaiJsgeschc^enRc*^^ 5 
cha dan Rohrstrang bflden. und dam anstehenden 
Boden wrbtefat Mi da? RegeJ afci Raigraurn. 
zwedonfcBigerwwsa varfOllt bacspieteweise mit ainar 
tchnafi erhartenden Suapanaion, urn dan Rohrstrang 
zu stOtzen und Hn for den Vbrtrieb dar Ntortriebama- to 
scNne ausreichend Halt zu geben. Die VaTtQiung dea 
Ringraums artoigt vorzugcwaisa Qbar trt^MioncdOsen 
am vortriabiiboawanttan Enda daa Scrttjadiwanzes. 

UmzuverNndern. dftfl gegobenenfaas uorhando- 
naa drOekandee Wasser in daa Imam dac Scrtd- w 
eohwanzes offdringen torn und urn (fa VarfOamaaaa 
tor dan Rlngraum vom Schidaehawwrirwianraum tarn- 
zuhaeon, 1st aa wrteltieft, zwtenhen dan AuBanwan- 
dungan dar Rohretocfce und dar ftmenwandung daa 
SchUediwanzee Rfcge gurnnrietastiechem Mate- *> 
rfaJ sniubmgen. dto efch baftm Aufweften dar Rohrs 
lucks an daran AuBe n wantogen und gaacrga»gan 
dar Inneiiwendungdee 9#»*timmxm<XHm*v*+ 
gaa Diaaa Wnga Wman entweder an dan AjBenwan- 
dungan dar RohretOcfce odar ortrieet an dar 25 
Innanwandung daa 8cra^«!haawaaangabfaditaain. 

Dia Afcticraung dar Stoflkanten awtectien den ekv 
zeeisn RohrstOcean gagan drOekandee Wasser Oder 
gegen 4a VartOlmasBa kann daduch vorganornman 
wardaa da8 de AuBer*ar*an dar RohrelOdw jeweife * 
mil ainam gunartatattachan Malarial Oberzogen aW, 
ao daa balm Aneatzen alnaa Rohratfldsi an dan Rohr- 
sfrang gumnietastisohee Material auf gunwnktastf- 



schwanz transportieren. Fast der gesamte Wag 
zwitchandarVDrtriab am atcra^ 



c^zUettaufgsweiteten norvctfttezuroiajdaoiajar. 
densodafl das Hkv und Herfahran dac Wagers ncht 
zu Verzogerungen tthrt 

Dia for dan Betrleb der VUlloUimschlne nttgen 
VarsorgungslaiBjngan lagan Im berate ausgobauten 
Rohrstang und warden hJnear dar >MriabarnaacHna 
hergetehJeppt 81a mflaaan bereita Im Stertschacht m 
die aufwetoaran RorwtOcke einaefadeft warden, ao 
daB die auf dar Innenwandung daa Rcfwtrangs aufte- 
c*ndenVersc*gungsieeungenc^ 
tods hi dan Sctifldacharaju baMndam. Urn cfeee 
SUrtorigksftsn zu be ee Mg en. wfcd dar Mo n Bonsagen 
frit ainar Bnrichtung varaahan, wel- 



ar*et*irtr*«arRwnv 
wertoaren RohrstOcfce audi Im 1 
berMeruigsMdurch den Rcrmwig hindua* *w 
portfort warden. 

Weiare Vbrtele ergaben sich, warn der Montier- 
wegen im Schidscriwanz an eine AndockstaSon der 
VtartriabamaacNna engeknppeJt wW; ISenJun.fi wird 
der Morrferwanon m rata* zum ScMdachaajnz defl- 
nierterLaga feat nit dar Ntortrtebemaadawvarbundea 



tain und auf 



Die 



BeiVerwandufigvonn>>gforrn^ * 
nen Bandam. daran Enden sfah In IMeeripsrteritung 
Obenoppen, let aa vortelheJt werei 
Oberiappenden Ba ndandan Jewefli eine Im asesnli- 
chan add verteutende DIcMung ai^aonaiatlatumain 
Bndringan von Waseer odar VartOllmasaalndaalnnera 40 

BesondereVfertaile ergeban aich. wanndiaaiiwatt- 
baren RohratOcfca mit einem Morrtlerwaoen in dan 
Schadaohwanz aa ja y onlartajajdan. ajobal dar Monfaf* 
wagen eaie Betaa^ungavonlditun^ « 
richtungen tragi und ml deran HMs die AohmtQctolm 
SchidKhaOTaurwettatD^ 
mjfwtftaen RohrstOcha ttnnen bereita Im Start- 
achacN In Bngriff mit der Betitf gungavwdchtung dee 
ttrttierweoena oebradt warden. Nadi dern Transport so 
durdi den Rofwtrang wird dar Mortleraa^anlmScnid- 
achwanz poaWoniari Daiiach wW <la BetMgiingtvor- 
richtung alcaviartund daa RoNatOck ata^eweitet So let 
auf ainfadw Weiaa eichergeetelt daB dac AufwaHan 
das Rohrsttcks automatiach bxw. femgesteuert erfel- » 



DietatweaerhlndteMdgfiofMl 
Ober gsai gn ata l<u ppaji g aaler 
dar 

Ctedtof 

tor ola I 



Oar Montfenaagen kam dia aurweitoa/en Rohrs- 
tocka ainzain Oder aucft paarwatee In den Schitd- 



oder otaaar kam ml Strom, DnjeMufl HydrauMiodar 
danJWohan ttr die auf dam Moribawa^ zur AuliaaJ- 
lung und PoaVonJarung daa Rohrattcka voihandene 
MechamVversorgt warden. 

bavorzugta Wetartjadung daa 
Varlahrana beataht dana daB 
zuaalzlcft zum aufwaHbaran RohratOck jeweila ein 
m dan SchMatfaam fc a naportfert 
ach dam Aurwertan, Metiaren und 
Anse*zenoeaRoNat£k*aandenberei 
Bohratang In den Beraich der GtoBkante 
RoltaaM und Rotvatvv varbiwM 
let wird. bis aa an der Irnanawdu^ 
anfiagt Oanadi wird (Sa Aufwaitung daa Zusatzrohr- 
stocks ai rati ert 

2weckmaagerweise wird zum Transport Jewels 
•nee RohratOcfcs und eines ZusatzrohndOcta ain Morv 
torwag an verwandet, dar die beiden Tsfle zuaamrnanin 
den ScMd«^w«nz traneporliart, dort zunachst oma 
Rohrstock aufweitet arretiert und an den terete auBge- 
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tauten Rohresang anwtd, und danach das Zusatz- 
roritfuck in Podfion bring*, siiwwtrt und aiTstiert &st 
nach diatan Verfatveraschrtten wird das Rohrstuck 



t vorteflheften Vartehranavart- 
t aln Rohrsbang, der aua aneinanderge- 
RohrstOcfcen beateht wcbei jadar 
VMndunoaatoB xwiechen rwei benachbarten Rohrs- 
tod^Obaralnaftdanlnnarma«Ju^baidarR^ 
tooka pjgleich angepreftee Zusatirahrsaxk varfQot 
DiamZuaatoohn^lwglaicnUmQwiacfiaaioaflt- 
t taKao daB tich \m 
Rohreeang anjM. Urn 
i und Mm Maine KrOmmungoadMn 
daa law* ai ermflgllchen. chid d a ZuaatwohnrtOcha 



zunacnat ain Rchrstock in dar obcn baschriabanan 
Weiss aufQewertet und an dan berate ausgabauten 
RorwfranganoesettwerdeaSod^ 
BetaggunpsvorrtchtunQ tor ati Z usaUiu hr s ttck eneang 
dar Rohrachse verechoben und das Zuaatoonrsttck 
mrtt*te Anheben dar xugehOrtgan Bsttlgurwswrricn- 
Ung an den Senate! dar bvwnwandung daa Bohr- 
etrangs angetogt und aufgeweitet warden. 

Oas arfindungsoamaOa Venahren und die Anord- 
nung DurchfQhrung das Vartahrani warden im W- 
gerden dun* einAaaOrm«Kieb^ 
Oases wird anhand der ^ ~" " 

beschrieben.Eszeigen: 



ft figurl Enen eertfichen 



Sennit dutch sine Vor- 
midemwderenEndedes 



Die ZusetachnrtOcke bieten den gro6en >torts*. Rgur2 

dfc8atad^iam^ba na tft)arlanRo h n< r^ » 

und In aver Lege aielnander sa*«alsfen. Demben F»gur3 
dkrtwejedendufchcSeRohntfOc^ 

i nach auSen etx audi wsnn Krtrmsjngen daa 

i nrischen dan einzelnen RohrstDcken Fingen Rgur 4 



daa Detail I aus Rgur 1; 

arte 0§n ^^^^J l ^ 9 ^ *"* 

daa Oetal IV aua Rgur 3 wehrend sines 
nodi apiaven Uerttrsjicabedi**: 



Hersleleneinee Tunnels imSchW^^ 

steuert erWgen, was fur nlcM baoahbam Kanato w 

gr68larWfchagkattist 

Neben dan vortaahanan mterbitiungen dea 

cnen2bie14flndenl 



FgurS einen SchnHt entfang der Unie W gemefl 
Flour 3; 



jo RgurS eina parfipaMMacha 



18 bis 29. 

ur fAstiMOhrung dea Varfahrena 



der 40 



j Mr de Aurweftefcil hha> 
gana^ajobdalaaalm wa g a ta fcn^ 
•ir^r> t hwerkreijQbests^wdc^ 
wetmo^ft*rslQd»lmBngn1lrms*wn 
*jfee*e*ttsung bafindet und anhebbar sowie 
•bssrtteausgebildetist Da*pe*annteRiielderAul- 
waldnnchajng Kam ate achon kit Stutechacht auf 
daa wriugwate nach oben geriOhtets Drehwsfteeug 
aufgesetzt warden und wahrend des Transports des 

tuf ii^iarinr-^^ — *d ~* 

Nachdamder Mu tieiwaqan Im ScWMafihwang ange- 
lawmen 1st lew daa frehwerkieuo angetaben war- 
den, tie daa Rohrstflck im Scheael dea 
Schadachwanzea arwept Danach karw daa RohrstOck 
durch eWaches Drahen dea Drehwerkzeugs behinde- 
rungsfre) aufgsweftet warden. 

Zur Duchtohrung dar Varfahranavarianta. welch© 
mrt Zusattfohrstttfcen arbaKat vertogt der Mcrtlerwa- 
genvoragswsisaOberiweiBebtfgung 
die unabhangig voneinander betatigbar, unabhJngJg 
vonehander anhetfcar und absaiiMbartoajlag^ganalrv 
andar verechiebbar ausgeblidet rind. Hierdurch kann 



Figur7 eirwnAbscrf^ekmmilderEifindu^ 
geitsttan, nicM bagehbaran Kane* 



Rgur 8 dr»OerdsaungwJeF«gur I.Jedoch 
andaran Autflhiuipjbeispiels. 



Die In Hour 1 dargestefte Vbrtrtebamaachine 1 
umfa6teinenScW2nTletneni nad^ 
schwam 3 und einem Schneidrad 4, wdrfies mtt Hart- 
metalwenaaugan 5 vereehen let Oar in einen 
r>achenaijm6g^aa^endeAtoraumwW 
derteaung 7 ti den (nkM r- — - 



DleVbrtletMmeacHnel Wn^a^SlauerxyHndern 
8 tanttv. Bn Drahanalab 9 snaugtdafOr denBohr- 
vortrieb notwendge Dr ahbeweguna woHngegen da 
Vbrtriebatoaft nvttets Vbrtrteb si yindern 10 erzeugt 
wMl wetehe slch auf demdurehda Rohraiodaill. IV 
undirgettte<enRorrtri/igab 

AndenSto6kanten12. la'awischendeneinialrien 
RulvalCdajnll.lVundirairriandenlnrienw 
gen dar Rohrattcka 11. 1V. 11" «*3oande 
rohrctOdsa 13 und 13* angeordnet wetehe den 
Rohmang stabetsiaren und gegen eirrtrvigendeaV^a. 
sar abtfchten. 

Die VbrtriebszylWer 10 sttfzen sich mrl ihrenKbl- 



4 
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barajaaigsn 14 airf eaw Dnjdvjlatta 15ak wokJwwie- 

Wefterhln sJcrrfcer sind eine PosMorierainricWuAO 
16. wsfcha mit aioar Andockstrtion 17 MMwn enwttt 
sowia V*xorgur*^si»jngan 18. Haftaplaltan 19 und 
FtfvungtteMmn 20. Dia FurtWon dasar TaHa wW 
spator ariautart 

Fgur 1 und Figur2. air* vargroearta DardaHung 
dec Data* I! sua Rgur 1. wgan dan Varts*ansab- 
schnft. to dam das AussehJ aban ainaa ftfrstucks n 
•us dam Sorfldsorsimnz 3 bairn flWchwWoen \tortrtab 
dar VtortrtabamweWna 1 arUgL Manu 1st In Rgur 2 
oaua^iusar^vnasfcholaKbtoarw^ 
Dfu*p(ttta tSw und dlaaa alch auf dam RohrstOt* 1 1 
abrtait/^darSto8kanla12nwchw 
1liaiddamRohn^1VsiWdasZuBal»ofr 
Battels* da* ftahra10ck11 und ^2"^**** 
13. at* vordam AuawNsban aulUawahat poaMonlart 
urriarrafiartwordan. 

SowoN <fia Rohrstocka 11. 11\ 11" a* such 0a 
ZuaatzrohntOdtt 13. 13* baatahan aua StarWaohbsn- 
dam, watoha rich In UrislsrigsrWaung abartappan. Wa 
kn Obartappungrijaraich auBanfaoandan Bandandan 
dar RohnrtOdo 11. 1V. 11" tragan ja twai Rteaj.tfa^ 
jtwaNa ainan a rt w rtanjan artQan Sohftz ten IrwanSo 
gindan Bandanda akigraian urd fi« d^ 
man oT Au t wa w a a a iato gan 21 bfdan. Durch Orahan 
dar Rtaat warden d a betdsn Obartappandan Bandan- 
dan geganetesmdar varschoban. am cfia AufcraHung 
dar Rohrstocka 11. 11*. 11* tMwm. Audi dia Zusalz- 
rotvstOcfcs 13*13* «W mit sofcftan Aufa^talrrtJitunoan 
21'vaftahan. 

CKa AuSankanlan dar RohrtOcks 11. IV lagan 
nngauTteiarda OicraproHa 22. 22T, mUata weWam 
ala 8to6*nta 12 atogadfehtat watt D*a Diotarirtosig 
durch daa Aipraaw daa ZuaaUiuliUPi>s 13 an 
dto taamvand u noe n dar MvaaXha 11 und 11' im 
Baraich von dar an Srpflfcarta 12 noon arhflht 

Dia DJorapraflto 22. 22* atnd auBan irtt rtevjsurnlau- 
fsrdan Dicnflppan 23. 7S vsrtahan. walchs da Ra*> 
ten von Dichtihgan Obarnahman. Wla In Rftvr 2 
srakttfch. varhindam data Wchtf^ppan 23. 23\ daB ten 
annahande n Bodan 24 gagabanantaas vomandanea 
drOGkandaa vJUawar aaritchen dam <*jron da Rohn> 
toa*l1,11\irgab*^an«oris*angur^ 
wandung daa SchfcJacfwvamaa 3 ina Innara dar 
V AwW a b a riBMcN nal al nottg a nla m n. 

Oarzaaschandam Rohratwng 11. 1V. irunddam 
an«lahandan Bodan 24 wwbWbanda farigraun25wird 
ma ahar durch lrs>Woia*^ 
pandon27 varttaX Oa ir^klonadOaan26aWlad^ch 
acnamafach dargast a * ate bafndal ticft i*adana6t- 
garwaiM ten Barak* daa bohrvortriabaabgaviano^ 
Endas daa ScNUacbwanzes 3. 

W te> dan Rguran 1 und 2 dar Vartarwara^bacnnHt 
aaigart* in walcham d^ Vor^^ 
triaban und das zulatzt angesatda RorialOck 11 aus 
dem ScWktechwiz 3 ausgeschoben wW. so zatgt 



Pgur 3 dan VsrteaVansabschratt, tet dam an durch dan 

barsfe ausgabautan Rohrstrang 11. IV 11" hindurch 

tanaportiartas RohrftO* 1 1 W 

gswaitat und an das RohrstOdc 11 angsssw wlrd Dia 

Vbrtriobsrreschioa 1 staht dabai stf; cfia KobvictaA- 

gan 14 M «i csa Vbrlriabszyf^ 

do Druckplala IS lat vom Ror*st0€k11 wagga»gen. 

Oasnauindan ScNidschwanz aingabrachla Rohr- 
sttck 1 r iat a«amman mil atevjm ZusattrohrslDdc 13" 
aulaWww(WarvaraW^dargas^ 
28 durch dan Rohrsfarig 11. IV, ir hteidurch tampor- 
tart wordart Oar Monl«v«gan 23 fat nun an dar 
AndocWato 17 angalajppa* und 0^ 
aftrfrfrtung 16 hi Position gabn*M wonJan. Das ftohr- 
alOxfciriagtaUzirtBalttgun^ 
cfia baidan / ^ waaafci k h ti ngan 21 aut Ebanao fiagt 



_ _ ir auf ateiar I 

lung 20* » <ia Au^aiu^rteraung 2V aut Oa I 
gungavonicrsungan 29. Zt baatahan ten i ._. 
» au»DYam»artaaugan30.30'.vialc^ 

dan obanfaaachriabanan Rteatn dar AutaaRahikMun- 
gan 21 21*bahndan. 

Dia BaU a Tu«iu>v«ric Wu nqja n gB^ RohratOok 
11" «*d atnam vwkran M***** 31 daa Montiar- 
25 aa^ans282uaaofdwtaJadridanr^ 
bar aucgabidat Dia Batil9Jrw^^ 
ZucatffohrstOdc ir aftxtauf amam i 
und ^hMiiidW aianabldatan NnlanBi Aibaastfach 32 



Aibailabach31 varsdiiabbarlctdtesWmnalrwr^ 



• 1 ala audi dar 

hktam ArbaMsch 32 daa Mor*arawQar»28var10gan 
Obar VarspannzyMar 33 und 33\ walcha baten "tans- 
x port daa Roryaa^ll'urd daa Zuuu^uiMSlOcta 13" 
^dayataaan t da^dtoDraratarkia^ 
n*danjaaraflgan Mm *m* k» *m #*2t. 21 , ttal>aa 
2um Anhaban dar BatafigurorvorrWrtungan 29, 73 
viardanciavansjafwy^ 

Rohratang 11. IV. «" abatOtean und vordam Rohr- 
stock 11- bm hteitew dam Zuiaiwhrsiutli 13" ariga- 
ordnat dnd FOraAMVjaradar 94 aut walchs In dan 

45 F0hrurigsacfaanan2Dlautan. OaF0hrung<«c hjanang ) 
tanan da Va raonjt m gsla a u nga n 16 mmata In ragatent- 
fljgan Abattndan vorgaaahanan HaMaplattan 19. Baten 
N^^andatMuakiv^^28knRohrmng11,1V. 
11- waroan cfia FOhrur^isdianan 20 aufgrund dar 

so Fo^rurigaradar34arigariob6n t w 

ptattan 19 im Ergebrva audi (fia V^UMomoriart u ngen 
18 ten Baraich das Motajaraaigana 28 angatwban war- 
dan. Dia varaorgur«slartungan 18 atalan dahar bairn 
-Banaport das RohrctOcks 11" und das Zusataohr- 

5i stocks 13"ksin HMarriadar. 

Rgur 4 i*gt das Datairv aus Rour 3 .Jactochwth- 
rand ateiaa gsganObar Rgur 3 spstsran Vartehransab- 
schnrtts: Das Rohrsa^11-wufdebereHssiilgea«W 



0 



5 



EP0881359A1 



10 



und on das wrier • Enda dec Rohrrtrangs 11, 11\ 11". 
ate en das FttvdOck 1 1 sngetetzt Die AuhwWnrich- 
tungen 21 sind seraamserand, sodaOdw Aufweaung 
dauamaft ist Die Prshweftaeugs 30 dee vorderen 
Aftsis dsch ss 31 «W berate wteder einyrfahron und s 
nkttntehrimBnc^ frit den Rilzelnder Aurwetleirsich- 
tungen2i. 

Dar hirtere Alberts*** 32 wurde retorv rum vor- 
derm Aibefteftsch nach vome vemchoben und Ner- 
durch das Zussteiohnttk* 13" In Portion gebracht to 
Das Zusateohrsajck 13* beflndet efeh nun hi Bereich 
der StoBtante 12 awiechen dem RdrstOcfcll unddem 
RohrHOckH - . Durch Anrteben dee Drshwerkze^ 
m den Schetol dee Rohrstrengt 1 1. 1 1* und Drehung 
desKC^derAulweiteiivic^^ » 
fqhntok13*aA^eweietundQeoendtoinnenefe^^ 
gen dea Ftohrsajcks 11 und des ftohrsajcfcs 11" 



Transport geben. 

Der hintere AibeWach 32 des Moriserwagens 28 
to rrtttefc VerfahrscNenen 38 und UncJOchern 39 
Mrvsversitfebrje/aufc^GeM 
•in Orehwertaeug 30\ welches Im Zus an ine n ee ta n 
m* den rectus und Hnks angeontoeten Vsfspenrttyln- 
dern 33* das ebenfsJs striohpunfcttart a n g ade u tfl to 
Zusafcrohrstuck 13" heJt 

Knter dem Zusatzrohrstuck 13" ist das Gestsi 35 



cteeMortierweoemZSinizwelu^ 

36 veAunden. wetahe aulgmnd frerAMr*aaigeer*- 

rachtatrfdorObornachedorln^^ 

ausgebeuten Ronrstangs 11. 11*. 1 1" sUoien. Gbenso 

befinden etch vor dam RohrdOck ir zweJ atogssUn 

hetss Rider 33. Zesschen den beben vadsnwi Radem 

36 fat ame Kb^sejnu s vorrW u nq 87 nan Artsypem 

deaMon6ensgoer«26andtoAndod^^ 



Rgur 5 zeigt einen Schntt entfang der UrteV-V 
gemsB Rgur 3. Audortiegend erkannt men dan zo 
(gaechnttenen) Sdwdschwanz 3 und in DrauMchtdas 
RahntOdcll und dee ZuseJhmhrstocK 13. wsfche dac 
wnlsreEndsdssbereitisusgsbautsnfloN 
den. Os«ii«demMc«a1sfwags«2etansporse^ 
«Sjcall-lstebsnWlalnr>aufsic« « 
zu erkemen ist cM ea zwei *«*W , ^ End f^ 
waist und durch eJna Rstaftbewegung der beiden 
EndenejulgeweistwenJenlcenn. 

Der (veraWscht cJezgestette) Mon fi ontajgan 28 
umfaBt nsben den berefts beschriebenen OrehwenV x 
teugen 30. dem in deaar Danrtsiung stein skrtbaren 
voideran Ait>eisSsch31 uriddenvefapsiwtyin d8m 33 
ein Oestsi 35. welches etwee* da AfbotaaectisSI. 
32undsndeferssttsd toCnRQ^ 
Rider 36 Slot mlDaJs wetchon sich der M 
28 fee Rohrstrang 11. IT. If ran- und I 



D4e ebersass am Oestsi 35 angobrach to n Foh- 
wngsrader 84 aaJen in den FOhr un gss chlenen 20. urn 
Uses nj aa mm e n mt den (Wer nl i l i l i f i ir ir""") V*- 
suruungsiea u ngen 18 im Berefch dea Mortieiwagans 
28emuhebert 

Rgur 7 schfieOfich zeigt einen Abechnm des im 
snlncUngsgemaJen Vfrtehren mi der orflnfcmge- 
gemaflen Aiwdnung ttsrgssWaan Rohrstrangs 11. 11*. 
ir, 11- liftdurchbrc<hei »e nUnlenlstan^ 
cfte ZusatzrohrstQcke 13. 13* und 13" Jewess hnemaJb 
der Rohrsarta 11. 11\ IV. 11" efean. In deaar Oar- 
astungwWfsrnerdeuiTcft,c%6c* 
derOk«pit«e22.22'dsunrt^^ 
Kan. 

hRgur6ide*tandereeAusBe^^ 
erfindunpagemiBen Aromnung entsprechend dor Per- 
etsaung von Rgur 1 getefcL Ole MartrfabamaacMne 1 



Am vorderen Ende des Mcrtieiwagens 28 Wetie 
Kuppkjngsvorrichtung 37 aan Aiwappeln an de 

VttHemki ist in Rgur 5 gut au eHemnen, wie de 
Furvungsradar 34 dea Montieiweaens 28 m den FOh- 
mngsachfenen 20 laufen wefche mileejc*Halisi*atte 
19 de Versqgungstoftungen 16 unter dem Mwiserwa- 

gan28anhsbsn. 45 
Rc^6zatfelriep«ipeWM sc hsDsfstenu^ 

DsispisejlurstienMorttisfwacjan2B t weK^ 
einar vemirsacNeren Form) in den Rguren 3. 4 und 5 
damestelt ist Auf dem Oestsi 35 ist ein vofderer 
Aibetsdech 31 angeordnet welcher zwsi Drehwerk- so 
zeugeSOsJsB^atigunc^wricf^ 
aMcMungen 21 der RdisaXto irtrigt Auldesen 
Drahwaftaeupan 30, wdohe anhett>er und efesenW)*/ 
ausgebHdet stnd. hegt ein sa1c*i> g * »e rt angedeutetes 
Rahrstock 11" suf. Der vcvdere Aibeftsssch 31 ist » 
rechts und inte mi Verspeflnzytindem 33 versehen, 
wdche dem Rohrsttck 11" im Zusammenwirksn mi 
den Drehwertaeugen 30 einen sicheren Hai Mr den 



4a watches im wsss n dche n durch ein a*6er«sgendes 
HQironr 41 und ein gegenOber desem toe*! ver* 
aoNebberen fnoenrohr 42 des SchWschwames 3 
geUldet 1st. Urn de Veiscttebung dee HCarohm 41 
gegen das kmenmhr 42 m*mwrisnsuls>inen.idauch 
de FOnJsnetsing 7 mi ekwm TdseJsvsbachnit 43 ver- 
sehen. 

DesTelesi«pts*40wirdduTCh^ 
cfie sich mttefa vorderer Lager 45 am vorderen Tei der 
V t* >lefasn»«cNne1s u wls H S^ 
Nnteren Tei der vbrtriebsnwachlne 1 abstOtzen, eua- 
alnandsfgeschdben und wieder ekigezogen Vor dem 
TetestapteH 40 verfOgt de Vbrtrtsbsimschtie 1 Ober 
elne AnzaW von vcrtersnVersperwetnhe»sn47.h 
tprectiender Weise befnden och auch hinter dem Trfe- 
staptei 40 unssngsvertel Van^pannsMteien 48 an 

Otov^rs|winsW*eia^ 
aus zwei Hubzyfindem 49. mHek wekhen je ein 
AuOenwandabschnit 50 in den umgebenden Boden 24 
gedrOcM und nus desem wieder herausgezogen war- 
den kam Durch abwechsdndes Betatigen der vorde- 
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ran Versptrtieinbeften 47 und der hinteren 
Verfpameinheften 48 und nil damuf abgeefimrman 
Brv und AijtzieW>ewegungen der Telaatapiytinder 44 
argfbt rich eine wurmartge ftrfeewagung der \tor - 
tnebmnxhine 1. go daS rich cfieee tor den \tortriabim 
weeantfchen nur gegen den an rt arwndan Bodan 24. 
und rtcht gegen dan auegabautan Rotvatrang 11. ir. 
1lMl~abatOlrt 

Das in Rgur a gezaigte AuafOtwgabeiapiet einer 
arMungsgemaOen Anordnung ermOgHcht alto atian 
Itmanulanlchan Vbrtiatx wahrand bn Schute das 
Schadechwartzee 3 dar Rohrslrang 11. IV. 11*. 11- 
hefgactett wad. 

Uhter Bezug auf da Rguren 1 bis 6 wWnochrnate 
aul ola IHsMrawaiaa daa dorl gezeigten AuafQh- 



8avtKhacM weidan em 



hn (rtcht 



11" und a 
ir aul ola Dn*wartaaugo 30. 30/ daa I 
29aufoaaaWundnf#ttatadar\% t a p a i^tf »>ar33,3y 
aul dam Montana** 23 verepannt Dam wWder 
Menfcrwagan 28d*didanbarateauagabautanRobr- 
ta^11jnirhWur^b*lndanSchldach^3 
dar VbrtfatxmaacNne 1 vartahran. rterbel atttzt ar 
alch mttate v«er Radem 33 an dar fcmarwnwdung daa 
RohretaaxE 11* 11'* 11" 3«chzaiig wardan da 
FDhnjnojaohfanan 20. und m* daaen ObardeHa&a- 
pMHan 19 die Van M nj u ngaMtunpan 13. mttala dar 
FOhrangarflder 34 vor dam Mordarwagen 23 angaho- 
ban und Mntar deaem wleder abgatagL 

ParalM zu dieeem Morgang wW <fia Vartrfabama- 
•china 1 lndanBodan24gatriabanund*alcrttaiago^a 
oietzt angaaatzta ■ufwatara RdwaaXk 11 aus dam 
nz 3 auegeechoben. Warn ateh ola Vtor* 
r 10 Obar ola Orutlplaai 15 auf dam Rohr- 
^11aba1Mzan(vgLr^1undngur2). 
NaohdamdaaRotvattdcll nahaxuvofcalnoTgaua 

, i 3 auagaachoban tat wardan da 

ifct»nctftngen 14 m c*e \tortiAGzy*nder 10 aingetah- 
ran. dar Bohrvbrtriab aM gaatoppt und dar Mordarwa- 
gan 23 wW Obar ola Andocfcatation 17 an da 
Vbrtriabamaachma 1 angahoppafc. litaHa dar Potfto- 
niw e*vk*tung 1 6 wird der Moniten**gen 28 » P^ 1 ^ 
i»^da3daaa^daml fcn» Pja^wa3 1ra^ 
Rohrsttck 11" nadi dam Aufweitan an dar vordaran 
Kanta daa Rohratocks 11 anlagt (wgL Rgur 3). 

ZumAuf*f*andas^ 
dan D i ahwar ta auga 30 daa vordaran M»atofaechaa 31 
daa Monberwaoane 28 angahobart, bia daa nodi nfcr* 
•ufQawaRata Rohratocfc 11 fcn Schatat daa Sdwd- 
•ohwanzea 3 anBegt Darm warden da Drartwartaauge 
30 batata ao da8 da Aulwarlatirfeziajngen 21 daa 
RohratOdc 11 W aulwaHan. Nachdam da Dichaippan23 
dar Dichtprofto 22 rundum an dar Imanwandrng daa 
Scfwdachwanzee 3 anfegen. wird da Aufweiki^ arre- 
fiart - waa am aWachatan durch aina ael)ea*ret>arendt 
Aufa«liaWchlijng21edQ^ 
30 warden wiedar abgesenW. Sodarm wird dor Wrtera 



AfbaHabach 32 das Montenaagans 28 nadi voma zum 
vordaran Arbeitefcch 31 Nn bawagt urn das Zunto- 
rorvstOdc ir in aina Ptoafcon zwisehan da Roh»dOflk» 
11 und 11* zu bringan, Daa Orahwedaaug 30' wird 
5 arvehobeabadaaZueafcro^^ 

baidan RohratOcka 11 und 11" atat wonach daa 
ZusatzrohrsttoX ir durch Beatfgan daa Drehwerk 
zeuga 30* aukjeweftat wfcdfrgl. F1gur4). DiaAufwaitung 
daa Z u aa lz rohn a ocfct 1 3" bawktt atia Zanaiarung und 
, 0 Stabasienjng dar baidan Rolina^ 
aina vaAaaaarta Ok*tw«ajrig 
gendan OicHprnfaa 22 und 22*. 

SchBaOch wird audi daa Diatwrarkaaug 30- auf 
dam Nnavan AibaMiaeh 32 daa Motalar w agan a 23 
ib ^aaar*tunddarMortiarwagan28wl^ 

dan 8aBi a diaom»arlatiran. Ba r yarWa b Ka m barate 
wiadar au aj a nomm a n wardan, wanrand dar Mondarwa 
oanaBduniidanRorwa«af«11.ininira«l)oXh 
danaartaGhmohtlliA OaVartlabaaylntolOalOlian 
jo ^darwi0bard*DrucH)arta15auldamrmiain^ 
bnKhlenr%jr¥aaxk11-ab.r^b^AuaacN^d^ 
r« aaigabn«iilan Rotinttdw 
raumiwteclianoawwAuflanwa 
handan Boden 24 wad m* dnar achnal arhartandan 
is SuapanakwvarpreflLiandenRd 
irzuatabfidaran. 

Oaf m Rgur 8 daigaitaHe ^uaiorawgabalaplal, 
daaatdiwmdamabanbaadwIabananAuafuhru^ 
aptd uraar ac haidat. ermOgBcht dnan unlaibrachungr 
y> fraien Vbrtriab. wanrand da HaraWamg daa 
Rohraaanga 11. 11*. ir. 11" daidiwohl in < 



ddi im waaantkhan mBWa dar Ver- 
47. 48 pagan dan Bodan 24 ab. 



so 



1 


wrtnabarnaacfana 


2 


SchBd 


3 




4 


Schnaidrad 


5 


HartnataJKirarkzauga 


6 


Brachanaum 


7 


nrdanW^ 


8 




9 


Vbrttaba^hdar 


10 




11.1r.1r.1r 


Rohrstidc 


12. 12^ 


StoBkanta 


13, 13*. 13- 




14 


Kofeenrtange(vonlO) 


15 


Drudsptatta 


16 


Poaitort^akwWrtung 


17 


AndocasttBon 


18 




19 




20 


FuYvungaacNanan 


21.2V 


Auhveialrffcrrtung 
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22.2? 

23.23* 

24 

25 

26 

27 

28 

29.29* 

30.30" 

31 

32 

33.33* 

34 

35 

36 

37 

38 

38 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 



Dichtprofl 

Diefcalppen 

Baton 

Rinpaum 

In^kSonscttse 



hUrriangsnttibjngjei^ 

1 Vertahren nach einem der AmprOche 1 Oder 2. 
dadurch oefcenraelcttnel, daB rich de VtortrietK- 
mascNne (1) Or den \tortrieb Jeweifc auf dam 
naatet an dan RcftraUng PL 11". 11 T < 
tenflohreiockoni 



BetaSgungcvorricrtung (fQf 21. 
21*) 

Drehwerkaug* 
A*east*8ch(vorderer) 
i(hinterer) 



4. Vertahren nach einem dar AnepnXhe 1 bit 3, 
to dadurch gelcannzeleftnei, daB efch da Nfartrtebs- 
maccNna (1) lor dan Vbrttab kn umgabanden 



KupplUngeW!tCf*Ung 



5. Verfahren nach alnam dar AneprOche 1 bit 4, 
is dadurch peejenreeli Iwat, daS ah aariechan dar 
/kj8anwandungdaa Rohnarangi (11, 11'. 1 V) und 
dam amtehenden Oodan {24) wmandener Rfng- 
raum( 



Lager (voider ee) 
Lager (Nrteree) 
Vfcn^semeinheften (wofdere) 
Varepafvtelnhertan (Wntare) 



i TUrriete kn Schid- 
vortieb mH«oandan Vartahraiwaehrtaan: 



jo 6. Vertahren nach Anepruch 5. daAath 

xafehn* daB da VarfOHung daa Flngraiam (2$ 
ttar fc^efcaonadOaen (26) am wortr i a Uatig eeain i - 
tenBidedeeSchic»*hwe/w(3) 

a 7. Verfahren nach einem der AneprOcha 1 bit 6. 
c*ai»jn*p*lowinaattinet 
Sc hft te h wa j gw ieramuma gegen cWchandea 
VMuaar odar gegen aina VailQamaiia mtoaj re* 
Khan dar AuBenajandung dar Mvti0d»pi.11*. 

30 11*. 11") und der Innenw an d u ng dea Scha> 
achwanzee (3) angaoronalar fringe aua pjjnmfata- 
Gticchom Material ertotcjft. 

8. Vartehran nach einem der AneprOche 1 faia 7. 

, dafl der Tfanaport der 



(a) Vbrtrieb arner ^rtfefoamaachtoa (1) m» 
a^$chid€2)i^air<emS d w >itc m^(3). 

(b) Aueechtoben elnae RohrdOcta (11) aua 
df^Sd*jech^(3)befnMxtieb, 

(c) Transport einea a U aeafr er e n RohrstOcte 
(11-) durch den berefte auegebeuten Rohr- 
ctang (11. 11*. 11") Mndurch in dan Sena* 
tc h wa ra{3), 

(d) MifMiaften daa aufweltjaren Rohmttcto 
(1 n SdaTctemeaiiz (3) und AmsBerender 
Aufeeeung. 

(a) AnseUen daa auigawailatan Rorvctocto 
(11-) an daa b um wo rt riebese ft o e Ende dea 
berefta auagabauten fioNatranga (11. 11'. 

m 

(0 Wlademolen der Vertehrerwtiritte (b) bia 
(a). 

Z Verfahren nach Anepruch 1. dadurch gefcenn- 
xafchnet, da8 aJa auiwertbare Rdw*»c*e(ii. il\ 
11", 1V) fingiormtg njaainnengabooena. euhveJf 
bare Bander veiwendet warden, deren Enden Bkh 



wnvwiii »■■■»■■■■ i PI"*) mH L_ 

In dan SchMashaanx C^awaporaertunddortaul- 



59 



9. Verfahren nach Anepruch B. dadurch oefcenn- 
tatchnat, daB der Mcntienwpen (28) beim Dunch- 
taufan dea Rohnrtrangt (11. IV, 11") cTto 
Va m ojp i nn a WtonQen (18) der >tor*ietoemaactene 
(1 1) enhobt aodaB deee den Tfanaport der Rohra- 
Mde»(m iiMabehlndem. 

ia Vertahren nach einem der AnaprOche 8 und 9. 
dadurch gatanmeWinal, daB der Mortferwagen 

(28) km SchldBChaam (3) an da Ntoitrtebama- 
ccrm(1)angehcfpanwirtl 

11. Verfahren nach Anepruch 10. dactarch gekenn- 
wlchnet, daB da ^erpjoweorgung und/ooyde 
3teuerungc«Mon6en»ogertt(2$ 

ten Zuetand Ober de >tortiebermecNrie (1) erfdp* 

12. Verfahren nach einem der AnsprOche 1 bis 11. 
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jawafl* m Zuaatzrohr- "^JO «nd dam amtahenden 

,!**(13TindenSchJdfch^ Boden (24) zu vadOBan. 

welches nach dam Auf^aKan. Melieren und 

Ansetzendea Rohre»cte(inandan be/ate aue- , ia A/w^ nadi^^ 



gebauten Rohrmng (11. 11% ir. 13. 131 to gakawiaJchoat, daBde aUfwsrtbcran 

i«eU* dar StoSKmta (12) zwfedian dam Roht- ***** (11. 11'. 11". 1H mllan iFarAufiarv 

stock (111 und dam Rohrcfrang (11, IV. 11". 13. wandung angebrachten Ringan aus wtrMub- 

13)vwtwcWunddc*1au*^^ achem Material vertehenaind. 

dtn Hiewmndungan dat RchrtiOd* (11") und to ^ t _ 1 , Nc1 . 

de* ftohretangs (11) anRegl. wcnach die Aufwei- ia Anordnung nech stem der Anq^^lS^M^ 



mfceinemgumniela- 



tung arretiert wW. 

It Varfahrtn nach Ancpnxn 12 und *»m (tor 5^^0ba«Q«flnd. 

An^xO*e8bie11.<toJurchoi»«WJ*chn«,(taB n le lg 



^ eMJuaato ohretOok (13") tuaanwan In dan ^ ^ «hiTm 

ba^MO*^trinohr*ang (11) ««••«. und » hpp^r^ B«id««tonino«dn^ warning w 



_ (ir) h Portion handantet 



ZTn* oakanuatehmt d»B «ftm»cr«> Varfeh- » *Morttawf^(28>l*dw«ln«B«iiBunpew- 



etoamdar AnaprOCha 1 bia 14, umfaaaend: 

etna Vbrtriabenwhine (1) rrtt ainam SchM gamp^ttifwalat 
(2) und emem Sen 
eina AnzaW von 



* An*K*da*>n(17)zumArt 



(2) und e*nam ScNIdedhwanr (3). ^ . . ~, 

fttvtfttan 23. Anordnung nach Anqxuch 22, da**ch 



m IV ir 11"). "W"* * B * Poa»onlarairirtcl*«o 00 

* Andoda^(17)zugac^aA 

rj^ 0 f tehl1 ^ <tn h *" 24. Anorti«gt«halriamdr 

Roh«atoci<a (it. iv. ir. m. p?*? * ^±^2^!^ 

1 1 1 ax 



tin, Poattritrtfnrttitung (16) zum Amatean wortetaai bit 2* 



Sn^(10. 14/l5) Lm A«cN.t»ndar W08)o>ryor«*»m^n)«*^ 



M»damScNd«*w«*(3). dK^g.kMnz^enn^^aAn^ZuMtz- 

MibOT Btndtr and. daran Ehden *h In kante<12) voigeaehanaind. 

Untonasnotm^Qja.-teOb-lw-t g 27. Arednung ntdi W3h 28 und 

(3) W<*»dO»n (26) anoeonJne. sind. un den Transport von mindest-* doem RorrUO* (11") 
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und rrindastans ainem lueabucMUkk (13") 
gabflMfctundjamafcainaBfltftt^ 
(29) mm Mmttm daa FtohrttQck* (11") 
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(54) Process and Arrangement for Producing a Tunnel by the Shield Driving 
Method 

(57) Proposed are a process and an arrangement for producing a tunnel by the 
shield driving method. First, a roadheader 1 with a shield 2 and a shield 
tail 3 is advanced while shoving a pipe segment 11 out of the shield tail 
3. Then an .expandable pipe segment 11"" is transported through the 
already supported pipeline 11, 11 f , 11" into the shield tail 3 and 
expanded there. Upon completion of the expansion operation, the expanded 
pipe segment 11 » " is attached to the bore feed-sided end of the already 
supported pipeline 11, 11 1 , 11" and is shoved out of the shield tail 3 as 
the roadheader 1 is advanced. These process steps are repeated so that 
the result is an immediate support of the tunnel that is produced with a 
pipeline comprising expanded pipe segments (11, 11', 11", 11*"). 

An especially preferred variant of the process provides the transport 
of expandable auxiliary pipe segments 13" into the shield tail 3. Said 
pipe segments are expanded in the area of the abutting edges 12 between 
two pipe segments 11, 11'" and in this manner center and stabilize the 
pipeline. 

The invention is applied preferably in the remote controlled 
production of impassable sewers. 



Figure 3 

[see source for figure] 
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Description 

The invention relates to a process for producing a tunnel by the shield 
driving method and an arrangement for carrying out the process. 

The production of tunnels by the shield driving method wherein the 
immediate support is effected by erecting tubbings has been known for a long 
time. To this end, the shield tail of the roadheader exhibits a tubbing 
erector, which assembles the individual tubbings into one tunnel tube in the 
protection of the shield tail. The result is a tube that is produced in situ 
and which comprises a plurality of individual segments. 

In the field of so-called micro tunneling, thus in the remote controlled 
production of sewers, the tubbing support method is not possible, because the 
assembly of the tubbings into one tube cannot be fully automated or carried out 
by remote control. 

Impassable sewers, especially house connections, lines for watering and 
drainage or supply and disposal lines, are still produced in many cases by the 
open trench method. Correspondingly, micro tunneling with immediate support 
offers now significant advantages. 

The goal of immediate support by the micro tunneling method is reached as 
follows. Starting from a starting shaft, a roadheader is advanced into the soil 
by means of a thrust-boring unit. When the thrust-boring unit is fully 
extended, the tunneling work is stopped. The thrust-boring unit is retracted; 
and a pipe segment is attached to the end of the shield tail. The thrust-boring 
unit pushes the pipe segment, and with it the roadheader, into the soil in 
order to continue the tunneling work. The result of inserting in succession 
other pipe segments into the thrust boring unit is a pipeline, at the tip of 
which is the roadheader. 

In this prior art procedure the force of the thrust boring unit acts on 
the pipe segment, which is installed last and by means of which said thrust 
boring unit acts indirectly on the roadheader so that the force required to 
advance increases as the length of the pipe increases, and, correspondingly, as 
the friction in the remaining soil increases. Depending on the nature of the 



1 



EP 0 881 359 Al 



soil, the result is, therefore, a maximum pipe length, beyond which the use of 
extra expansion stations, which must be actuated and supplied, is necessary. In 
addition, it is very expensive to produce curved tunnels by the aforementioned 
method . 

Proceeding from this state of the art, the object of the invention is to 
provide a process and an arrangement to produce a tunnel by the shield driving 
method, with which impassable, tunnels and sewers with immediate support in 
particular can be produced without any problems, even over long distances and 
optionally with curves, while avoiding open trench construction. 

This problem is solved by means of the process with the features of Claim 
1 or by means of the arrangement with the features of Claim 15. 

According to the invention, when the roadheader advances with a shield 
and a shield tail, first a pipe segment is shoved out of the shield tail. 
Starting from the starting shaft, an expandable pipe segment is transported 
through said initial pipe segment as far as into the shield tail, where it is 
expanded to the same diameter as the pipe segment that is already shoved out. 
The expansion operation is stopped. The expanded pipe segment is attached to 
the pipe segment that is pushed out and, as the roadheader continues to 
advance, shoved out of the shield tail. Then another expandable pipe segment is 
transported through the pipeline, formed by means of the two set pipe segments, 
into the shield tail, expanded there, stopped, and attached to the supported 
pipeline. These process steps are repeated until the desired length of tunnel 
is achieved. 

With the process, according to the invention, a pipeline is produced that 
is assembled like links and that can also exhibit curvatures. The pipe segments 
that are shoved out at one time remain stationary with respect to the remaining 
soil so that relatively small radii can be bored during tunneling. In addition, 
the forces, required for advancing, are independent of the distance between the 
roadheader and the starting shaft. 

Since complete pipe segments are transported as a whole into the shield 
tail and expanded there only to the desired diameter, it is possible, compared 
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to the prior art tubbing support, to build the support of the tunnel in the 
shield tail by remote control and to produce impassable sewers as well. 

The inventive arrangement for carrying out the process comprises not only 
a well-known roadheader with a shield and a shield tail, but also a number of 
expandable pipe segments; a transport means to transport these pipe segments 
into the shield tail; expanding devices to expand the pipe segments, which are 
attached preferably to the pipe segments themselves; stopping devices to stop 
the expansion, whereby the expanding devices are designed self -stopping; a 
positioner to attach the respective pipe segment, expanded in the shield tail, 
to the already supported pipeline; and a means to shove the expanded pipe 
segments out of the shield tail, which can simultaneously cause the advance of 
the roadheader. 

The expandable pipe segments comprise preferably expandable bands, which 
are bent together in the shape of a ring and whose ends overlap in the 
circumferential direction. Expandable bands of this type are already used to 
seal leaks in sewers and are disclosed, for example, in DE 93 13 379 Ul or DE 
44 01 318 C2. Such a band is made expediently of elastically deformable 
material, for example, steel sheet. 

Usually an annulus remains between the pipe segments, which are shoved 
out and expanded inside the shield tail and which form the pipeline, and the 
remaining soil. This annulus is expediently filled, for example, with a fast 
curing suspension, in order to support the pipeline and to give it an adequate 
hold to advance the roadheader. Preferably, the annulus is filled using 
injection nozzles on the en6 of the shield tail facing away from the driving 
operation. 

To prevent any pressure -exerting water from penetrating into the interior 
of the shield tail and to keep the filler for the annulus away from the 
interior of the shield tail, it is advantageous to attach rings made of 
material with rubber-like elasticity between the outside walls of the pipe 
segments and the inside wall of the shield tail. As the pipe segments expand, 
said rings rest .as seals on the outside walls of said pipe segments and 
simultaneously on the inside wall of the shield tail. These rings can be 
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attached either to the outside walls of the pipe segments or remain stationary 
on the inside wall of the shield tail. 

The abutting edges between the individual pipe segments can be sealed 
against pressure -exerting water or against the filler by coating the outside 
edges of the pipe segments with a material exhibiting rubber-like elasticity so 
that, when a pipe segment is attached to the pipeline, the material exhibiting 
rubber-like elasticity impacts on a material exhibiting rubber-like elasticity. 

When bands, which are bent together in the shape of a ring and whose ends 
overlap in the circumferential direction, are used, it is advantageous for a 
seal, which runs essentially in the axial direction, to be disposed between the 
overlapping ends of the band in order to prevent water or filler from 
penetrating at this point into the interior of the pipeline. 

It is especially advantageous if the expandable pipe segments are 
transported into the shield tail with an erector car, whereby the erector car 
carries an actuator for the expanding devices and with whose aid the pipe 
segments are expanded in the shield tail. The expanding devices of the 
expandable pipe segment can engage with the actuator of the erector car as 
early as in the starting shaft. Upon transport through the pipeline, the 
erector car is positioned in the shield tail. Then the actuator is actuated and 
the pipe segment is expanded. Thus, it is guaranteed in this manner that the 
pipe segments are expanded by remote control or automatically. 

The erector car can transport the expandable pipe segments individually 
or in pairs into the shield tail. The erector car can cover virtually the 
entire distance between the roadheader and the starting shaft while the pipe 
segment that is expanded last is shoved out so that the back and forth of the 
car does not result in any delays. 

The supply lines required to operate the roadheader are located in the 
already supported pipeline and are dragged behind the roadheader. They have to 
be previously threaded into the expandable pipe segments in the starting shaft 
so that the supply lines, lying on the inside wall of the pipeline, prevent the 
transport of the pipe segments into the shield tail. To eliminate these 
difficulties, the erector car is advantageously provided with a device that 



4 



EP 0 881 359 Al 



lifts the supply lines in front of the erector car and deposits them again 
behind said erector car. Thus, the expandable pipe segments can also be 
transported in the threaded-in state through the pipeline without any 
impediments . 

There are other advantages when the erector car in the shield tail is 
coupled to a docking station of the roadheader. The erector car is connected 
rigidly to the roadheader in a position defined relative to the shield tail 
before the pipe segment is expanded. The positioner can be assigned to the 
docking station and can act on said station so that the newly expanded pipe 
segment is attached accurately to the already supported pipeline either by 
remote control or automatically. 

Furthermore, the docking station offers the option of connecting the 
erector car by way of suitable coupling elements to the supply lines of the 
roadheader. For example, the control pulse for the actuator can be sent over 
the docking station to the erector car, or said erector car can be supplied 
with current, compressed air, hydraulic oil or the like for the mechanisms that 
are present on the erector car to expand and to position the pipe segment. 

An especially preferred further development of the process, according to 
the invention, lies in the fact that, in addition to the expandable pipe 
segment, an auxiliary pipe segment is transported into the shield tail. After 
the pipe segment has been expanded, stopped and attached to the already 
supported pipeline, said auxiliary pipe segment is brought into the area of the 
abutting edge between the pipe segment and the pipeline and is expanded there 
until it rests against the inside wall of the pipeline. Then the expansion of 
the auxiliary pipe segment is stopped. 

An erector car is used to transport a pipe segment and an auxiliary pipe 
segment expediently. Said erector car transports the two parts together into 
the shield tail. Then it expands first the pipe segment, stops and attaches to 
the already supported pipeline, and thereafter brings the auxiliary pipe 
segment into position, expands and stops. Not until after these process steps 
is the pipe segment shoved out of the shield tail as the drilling operation 
advances . 
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In an especially advantageous variant of the process there is a pipeline, 
comprising pipe segments that are put together. Any connecting collision 
between two adjacent pipe segments has an auxiliary pipe segment, forced 
simultaneously against the inside walls of both pipe segments. This auxiliary 
pipe segment can be designed as long as the actual pipe segments so that the 
result is a double walled pipeline. To save material and to enable small radii 
of curvature of the tunnel, the auxiliary pipe segments are preferably designed 
significantly shorter than the actual pipe segments. 

The auxiliary pipe segments offer the significant advantage that they 
center the adjacent pipe segments and stabilize them in their positions 
relative to each other. In addition, they seal the pipeline, formed by means of 
the pipe segments, outwardly, even if the curvatures of the tunnel produce 
fingers between the individual pipe segments. 

The entire inventive process to produce tunnels by the shield driving 
method can be carried out by remote control, a feature that is of the utmost 
importance for impassable sewers. 

Besides the advantageous further developments of the inventive process, 
which are apparent from Claims 2 to 14, advantageous designs of the inventive 
arrangement follow from Claims 16 to 29. 

The arrangement to carry out the process can comprise in particular an 
erector car, which carries an actuator for the expanding devices, whereby said 
actuator comprises in essence at least one rotating tool, which engages with a 
pinion of the expanding devices during the expanding operation of the pipe 
segment, and can be raised and lowered. Thus, the said pinion of the expanding 
device can be previously mounted on the rotating tool, which is oriented 
preferably upward, in the starting shaft and can remain in engagement with the 
expandable pipe segment during the transport of the said expandable pipe 
segment. After the erector car has arrived in the shield tail, the rotating 
tool can be raised until the pipe segment sits close to the apex of the shield 
tail. Then the pipe segment can be expanded without any impediments by simply 
rotating the rotating tool. 
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To carry out the variant of the process, which works with auxiliary pipe 
segments, the erector car has preferably two actuators, which can be actuated 
independently of each other, raised and lowered independently of each other, as 
well as slid head on. Thus, a pipe segment can be expanded first in the above- 
described manner and added to the already supported pipeline. Then the second 
actuator for the auxiliary pipe segment can be slid along the axis of the pipe; 
and by raising the related actuator, the auxiliary pipe segment can be brought 
close to the apex of the inside wall of the pipeline and expanded. 

The inventive process and the arrangement to carry out the process are 
explained in detail below with reference to one embodiment, described by means 
of the attached drawings. 

Figure 1 is a side view of a roadheader with the front end of the already 
supported pipeline. 

Figure 2 depicts Detail II of Figure 1. 

Figure 3 is a view analogous to that of Figure 1 during a subsequent process 
step . 

Figure 4 depicts Detail IV of Figure 3 during a still later process step. 
Figure 5 is a sectional view along the line V - V, according to Figure 3. 
Figure 6 is a perspective drawing of an erector car. 

Figure 7 depicts a section of an impassable sewer produced with the invention. 

Figure 8 is a view analogous to that of Figure 1, but of a different 
embodiment . 

The roadheader 1, depicted in Figure 1, comprises a shield 2 with a 
following shield tail 3 and a cutting wheel 4, which is provided with sintered 
carbide tools 5. The overburden conveyed into a crusher area 6 is moved over a 
conveying line 7 into the starting shaft (not illustrated) . 
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The roadheader 1 can be guided by means of control cylinders 8. A rotary 
drive 9 generates the rotary motion required for the drill feed, whereas the 
tunneling force is generated by means of the driving cylinders 10, which are 
braced against the pipeline formed by means of the pipe segments 11, 11', and 
11" . 

Auxiliary pipe segments 13 and 13 1 , sitting close to the inside walls of 
the pipe segments 11, 11', 11", are disposed at the abutting edges 12, 12' 
between the individual pipe segments 11, 11- and 11". Said auxiliary pipe 
segments stabilize the pipeline and seal against penetrating water. 

The driving cylinders 10 are braced with their piston rods 14 against a 
pressure plate 15, which in turn rests against the foremost pipe segment 11. 

A positioner 16, which interacts with a docking station 17, as well as 
supply lines 18, holding plates 19 and guide rails 20 are also visible. The 
function of these parts is explained below. 

Figure 1 and Figure 2, an exploded drawing of the Detail II of Figure 1, 
show the process step, wherein a pipe segment 11 is shaved out of the shield 
tail 3 while the roadheader 1 advances simultaneously. In addition, it is clear 
from Figure 2 how the piston rod 14 is braced against the pressure plate 15, 
and said plate in turn against the pipe segment 11. The auxiliary pipe segment 
13 sits on the abutting edge 12 between the pipe segment 11 and the pipe 
segment 11'. Both parts, the pipe segment 11 and the auxiliary pipe segment 13, 
have been expanded, positioned and stopped before the expulsion operation. 

Both the pipe segments 11, 11 • , 11" and the auxiliary pipe segments 13, 
13' are made of steel sheet bands, which overlap in the circumferential 
direction. Each of the ends of the bands, which belong to the pipe segments 11, 
ll 1 , 11" and lie outside in the overlapping area, bears two pinions, which 
engage with a rack-like slot in the inside end of the band and form together 
with said end the expanding devices 21. By rotating the pinions, the two 
overlapping ends of the bands are moved head-on, a feature that causes the 
expansion of the pipe segments 11, 11', 11". The auxiliary pipe segments 13, 
13 1 are also provided with such expanding devices 21*. 
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The outside edges of the pipe segments 11, 11' bear peripheral annular 
sealing profiles 22, 22', by means of which the abutting edge 12 is sealed. The 
sealing effect is further increased by pressing the auxiliary pipe segment 13 
against the inside walls of the pipe segments 11 and 11' in the area of their 
abutting edge 12. 

The sealing profiles 22, 22* are provided on the outside with peripheral 
annular sealing lips 23, 23', which assume the function of sealing rings. As 
evident from Figure 2, these sealing lips 23, 23' prevent any pressure -exerting 
water present in the remaining soil 24 from penetrating between the pipeline, 
formed by means of the pipe segments 11, 11', 11", and the inside wall of the 
shield tail 3 into the interior of the roadheader 1. 

The annulus 25, remaining between the pipeline 11, 11', 11" and the 
remaining soil 24, is filled with a suspension 27, introduced through injection 
nozzles 26. The injection nozzles 26 are depicted only schematically. They are 
located expediently in the area of the end of the shield tail 3 that faces away 
from the drill feed. 

If Figures 1 and 2 depict the process step, wherein the roadheader 1 is 
driven forward and the pipe segment 11, added last, is shoved out of the shield 
tail 3, then Figure 3 depicts the process step, wherein a pipe segment ll" 1 , 
transported through the already supported pipeline 11, 11', 11", is expanded in 
the shield tail 3 and is attached to the pipe segment 11. At the same time the 
roadheader 1 is standing still, the piston rods 14 are retracted into the 
driving cylinders 10, and the pressure plate 15 is pulled away from the pipe 
segment 11 . 

The pipe segment ll ,n , which has just been brought into the shield tail, 
has been transported together with an auxiliary pipe segment 13" on an erector 
car 28 (depicted here in a simplified manner) through the pipeline 11, ll 1 , 
11". At this stage the erector car 28 is coupled to the docking station 17 and 
brought into position by means of the positioner 16. The pipe segment 11'" lies 
on two actuators 29 for the two expanding devices 21. Similarly the auxiliary 
pipe segment 13" lies on an actuator 29' for the expanding device 21'. The 
actuators 29, 29' comprise in essence rotary tools 30, 30', which engage with 
the above-described pinions of the expanding devices 21, 21*. 
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The actuators 29 for the pipe segment 11'" are assigned to a front work 
table 31 of the erector car 28; they can be raised and lowered. The actuator 
29* for the auxiliary pipe segment 13" sits on a rear work table 32, which 
belongs to the erector car 28, can also be raised and lowered, and can be slid 
in relation to the front work table 31. This state is indicated with a double 
arrow. 

Both the front work table 31 and the rear work table 32 of the erector 
car 28 have bracing cylinders 33 and 33 \ which guarantee during the transport 
of the pipe segment 11 ?w and the auxiliary pipe segment 13 " that the rotary 
tools 30, 30 • remain in engagement with the respective expanding devices 21, 
21'. To raise the actuators 29, 29' , the bracing cylinders 33, 33 1 are pulled 
in. 

The erector car 28 exhibits not only wheels, which are not visible here 
and which brace the erector car 28 against the pipeline 11, ll 1 . 11" and are 
disposed in front of the pipe segment 11 •» or behind the auxiliary pipe segment 
13", but also guide wheels 34 , which run in the guide rails 20. The guide rails 
20 carry the supply lines 18 by means of holding plates 19, which are provided 
at regular intervals. When the erector car 28 traverses the pipeline 11, 11', 
11", the guide rails 20 are raised due to the guide wheels 34 so that owing to 
the holding plates 19 the result is that the supply lines 18 are raised in the 
area of the erector car 28. Therefore, the supply lines 18 do not constitute an 
impediment during the transport of the pipe segment 11 and the auxiliary pipe 
segment 13 " . 

Figure 4 shows the Detail IV of Figure 3, but during a process step that 
takes place later as compared to that shown in Figure 3. The pipe segment ll 1 " 
has already been expanded and added to the front end of the pipeline 11, 11', 
11", thus to the pipe segment 11. The expanding devices 21 are self -arresting 
so that the expansion is permanent. The rotary tools 30 of the front worktable 
31 have already been retracted again and are no longer in engagement with the 
pinions of the expanding devices 21. 

The rear worktable 32 was slid forward in relation to the front 
worktable; and thus the auxiliary pipe segment 13" was moved into position. The 
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auxiliary pipe segment 13" is now in the area of the abutting edge 12 between 
the pipe segment 11 and the pipe segment 11'". By raising the rotary tool 30 • 
into the apex of the pipeline 11, 11 and by rotating the pinion of the 
expanding device 21', the auxiliary pipe segment 13" is expanded and braced 
against the inside walls of the pipe segment 11 and the pipe segment 11'" . 

Figure 5 is a sectional view along the line V - V of Figure 3. On the 
outside one can recognize the (cut) shield tail 3 and in a top view the pipe 
segment 11 and the auxiliary pipe segment 13, both of which form the front end 
of the already supported pipeline. The pipe segment 11'", transported with the 
erector car 28, is also depicted as viewed from the top, whereby one can 
recognize that it exhibits two overlapping ends and can be expanded by means of 
the relative motion of the two ends. 

The (simplified) erector car 28 comprises not only the already described 
rotary tools 30, the front work table 31, which alone is visible in this 
drawing, and the bracing cylinders 33, but also a frame 35, which carries, on 
the one hand, the work tables 31, 32 and, on the other hand, the wheels 36 
(which cannot be recognized in Figure 3) , by means of which the erector car 28 
can be moved back and forth in the pipeline 11, 11 f , 11". 

On the front end of the erector car 28 is a coupling device 37 to couple 
to the docking station 17 of the roadheader 1. 

Furthermore, it is quite evident from Figure 5, how the guide wheels 34 
of the erector car 28 run in the guide rails 20, which raise the supply lines 
18 below the erector car 28^by means of the holding plate 19. 

Figure 6 is a perspective view of an example of an erector car 28, which 
has already been depicted (in a simplified form) in Figures 3, 4, and 5 . On the 
frame 35 is a front work table 31, which carries two rotary tools 30 as the 
actuator 29 for the expanding devices 21 of the pipe segments 11'". On these 
rotary tools 30, which can be raised and lowered, rests a pipe segment 11'", 
which is indicated by the dashed-dotted line. The front work table 31 is 
provided on the right and the left with bracing cylinders 33, which give the 
pipe segment 11"" in interaction with the rotary tools 30 a secure hold for the 
transport. 
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The rear worktable 32 of the erector car 28 is mounted on the frame 3 5 by- 
means of traversing rails 38 and oblong holes 3 9 so as to slide longitudinally. 
It carries a rotary tool 30', which holds the auxiliary pipe segment 13", which 
is also indicated with a dashed-dotted line, in interaction with the bracing 
cylinders 33', which are disposed on the right and the left. 

Behind the auxiliary pipe segment 13" the frame 35 of the erector car 28 
is connected to two wheels 36, which are bent down and which, owing to their 
downward angle, roll down vertically on the surface of the inside wall of the 
already supported pipeline 11, 11', 11". Similarly there are two wheels 36, 
which are bent down, in front of the pipe segment IV Between the two front 
wheels 36 there is a coupling device 37 to couple the erector car 2 8 to the 
docking station 17 of the roadheader 1. 

The guide wheels 34, which are also attached to the frame 35, run in the 
guide rails 20, in order to raise them together with the supply lines 18 (not 
illustrated here) in the area of the erector car 28. 

Finally Figure 7 shows a section of the pipeline 11, 11', 11 *\ H ,M 
produced in the process of the invention with the arrangement of the invention. 
The dashed lines indicate how the auxiliary pipe segments 13, 13' and 13" sit 
inside the pipe segments 11, 11', 11", H ,M - It is also evident from this 
drawing that the sealing lips 23, 23' of the sealing profiles 22, 22' act as 
peripheral sealing rings. 

Figure 8 depicts another embodiment of an arrangement of the invention in 
accordance with the drawing in Figure 1. The roadheader 1 of this embodiment 
contains a telescope member 40, which is formed in essence by means of an 
external encasement tube 41 and an inside tube 42, which belongs to the shield 
tail 3 and can be slid coaxially relative to said encasement tube. To accompany 
the displacement of the encasement tube 41 in the direction of the inside tube 
42, there is also the conveying line 7 with a telescope section 43. 

The telescope member 40 is extended and retracted again by means of 
telescope cylinders 44, which are braced on the front portion of the roadheader 
1 by means of front bearings 45 and are braced on the rear portion of the 
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roadheader 1 by means of rear bearings 46. In front of the telescope member 40 
the roadheader 1 has a number of front bracing units 47. Similarly bracing 
units 4 8 are also behind the telescope member 40 so as to be distributed over 
the periphery of the roadheader 1. 

The bracing units 47 and 48 comprise two lifting cylinders 49, by means 
of which an outer wall section 50 can be pushed into the surrounding soil 24 
and pulled out again. The result of alternately actuating the front bracing 
units 47 and the rear bracing units 48 and extending and retracting the 
telescope cylinders 44 in synchronization is a worm-like advancement of the 
roadheader 1 so that for tunneling it is braced in essence only against the 
remaining soil 24 and not against the supported pipeline 11, 11 \ 11", 11' 

Thus, the embodiment of an arrangement of the invention depicted in 
Figure 8 enables continuous tunneling, while the pipeline 11, 11', 11", H ,H is 
produced in the protection of the shield tail 3. 

The operating mode of the embodiment depicted in Figures 1 to 6 is 
discussed once again with reference to Figures 1 to 6. 

In the starting shaft (not illustrated) an expandable pipe segment 11'" 
and an auxiliary pipe segment 13" are mounted on the rotary tools 30, 30' of 
the erector car 28 and braced on the erector car 28 by means of the bracing 
cylinders 33, 33 Then the erector car 28 is driven through the already 
supported pipeline 11, 11', 11" up to the shield tail 3 of the roadheader 1. In 
do doing, it is braced by meanB of four wheels 36 against the inside wall of 
the pipeline 11, ll 1 , 11". Simultaneously, the guide rails 20 are raised in 
front of the erector car 28, and with them the supply lines 18 by way of the 
holding plates 19, and deposited again behind said erector car. 

Parallel to this procedure, the roadheader 1 is driven into the soil 24; 
and at the same time the expandable pipe segment 11, which was attached last, 
is shoved out of the shield tail 3 in that the driving cylinders 10 are braced 
against the pipe segment 11 by way of the pressure plate 15 (see Figure 1 and 
Figure 2) . 
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After the pipe segment 11 has been almost completely pushed out of the 
shield tail 3, the piston rods 14 are driven into the driving cylinders 10; the 
tunneling work is stopped; and the erector car 28 is coupled by way of the 
docking station 17 to the roadheader 1. By means of the positioner 16 the 
erector car 2 8 is positioned in such a manner that the pipe segment 11'" 
transported on the erector car 28 rests, after expansion, against the front 
edge of the pipe segment 11 (see Figure 3) - 

To expand the pipe segment 11'", the two rotary tools 30 of the front 
work table 31 of the erector car 28 are raised until the pipe segment 11, which 
is not yet expanded, sits in the apex of the shield tail 3. Then the rotary 
tools 30 are actuated so that the expanding devices 21 expand the pipe segment 
11'". After the sealing lips 23 of the sealing profiles 22 fit snugly around 
the inside wall of the shield tail 3, the expansion is stopped -- which is done 
most simply by a self -arresting expanding device 21 -- and the rotary tools 30 
are lowered again. Then the rear worktable 32 of the erector car 28 is moved 
ahead in the direction of the front worktable 31 to bring the auxiliary pipe 
segment 13" into a position between the pipe segments 11 and 11". The rotary 
tool 30' is raised until the auxiliary pipe segment 13" sits in the apex of the 
two pipe segments 11 and 11'", whereupon the auxiliary pipe segment 13" is 
expanded by actuating the rotary tool 30' (see Figure 4). The expansion of the 
auxiliary pipe segment 13" causes a centering and stabilization of the two pipe 
segments 11 and 11'" and an improved sealing effect of the sealing profiles 22 
and 22', lying between said pipe segments. 

Finally even the rotary tool 30' is lowered onto the rear worktable 32 of 
the erector car 28, and the erector car 28 is driven back again into the 
starting shaft. The tunneling work can be resumed again, while the erector car 
28 runs through the pipeline 11, 11', 11", 11'" back into the starting shaft. 
The driving cylinders 10 are braced by way of the pressure plate 15 against the 
pipe segment 11'" that has just been brought in. The annulus that remains 
between the outer wall and the remaining soil 24 when the pipe segment 11'" 
that has just been brought in is shoved out is filled with a fast curing 
suspension in order to stabilize the pipeline 11, ll 1 , 11", H ,n - 

The embodiment, which is depicted in Figure 8 and which differs from the 
embodiment just described, enables an uninterrupted tunneling, while the 
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production of the pipeline 11, ll f , 11", 11'" continues in the manner described 
above, because the roadheader 1 is braced in essence by means of the bracing 
units 47, 4 8 against the soil 24. 
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Patent Claims 

1. Process for producing a tunnel by the shield driving method with the 
following process steps : 

(a) driving a roadheader (1) with a shield (2) and a shield tail (3), 

(b) shoving a pipe segment (11) out of the shield tail (3) during 
tunneling, 

(c) transporting expandable pipe segment (11 ,M ) through the already 
supported pipeline (11, 11', 11") into the shield tail (3), 

(d) expanding the expandable pipe segment (ll 1 ") in the shield tail (3) 
and stopping the expansion, 

(e) attaching the expanded pipe segment (11'") to the bore feed-sided end 
of the already supported pipeline (11, 11', 11"), 

(f ) repeating the process steps (b) to (e) . 
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Process, as claimed in Claim 1, characterized in that expandable bands, 
which are bent together in the shape of a ring and whose ends overlap in 
the circumferential direction, are used as the expandable pipe segments 
(11, ll 1 , 11", 11'") . 

Process, as claimed in either of the Claims 1 or 2, characterized in that 
the roadheader (1) for tunneling is braced against the pipe segment 
(11'"), which was attached last to the pipeline (11, ll 1 , 11"). 

Process, as claimed in any one of the Claims 1 to 3 , characterized in 
that the roadheader (1) for tunneling is braced in the surrounding soil 
(24) . 

process, as claimed in any one of the Claims 1 to 4, characterized in 
that an annulus (25), which is present between the outside wall of the 
pipeline (11, 11', 11") and the remaining soil (24), is filled. 

Process, as claimed in Claim 5, characterized in that the annulus (25) is 
filled by means of injection nozzles (26) on the end of the shield tail 
(3) that faces away from the tunneling work. 

Process, as claimed in any one of the Claims 1 to 6, characterized in 
that the interior of the shield tail is sealed against pressure-exerting 
water or against a filler by means of rings, which are made of a material 
with rubber-like elasticity and are disposed between the outside wall of 
the pipe segments (11, 11», 11", 11' ") and the inside wall of the shield 
tail (3). 

Process, as claimed in any one of the Claims 1 to 7, characterized in 
that the expandable pipe segments (11'") are transported with an erector 
car (28), which transports the pipe segments (ll ,n ) into the shield tail 
(3) and expands them there. 

Process, as claimed in Claim 8, characterized in that, as the erector car 
traverses the pipeline (11, 11', 11"), the erector car (28) raises the 
supply lines (18) of the roadheader (1) so that they do not impede the 
transport of the pipe segments (ll ,w ). 
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10. Process, as claimed in either of the Claims 8 and 9, characterized in 
that the erector car (28) in the shield tail (3) is coupled to the 
roadheader (1) . 

11. Process, as claimed in Claim 10, characterized in that the erector car 
(28) in the coupled state is supplied with energy and/or controlled by 
way of the roadheader (1) . 

12. Process, as claimed in any one of the Claims 1 to 11, characterized in 
that, in addition to the expandable pipe segment (11'"), an auxiliary 
pipe segment (13") is transported into the shield tail; and in that after 
expansion, stopping and attachment of the pipe segment (11 ,M ) to the 
already supported pipeline (11, 11', 11", 13, 13 1 ) , said auxiliary pipe 
segment is brought into the area of the abutting edge (12) between the 
pipe segment (11 • ") and the pipeline (11, 11', 11", 13, 13') and expanded 
there until it rests against the inside walls of the pipe segment (11'") 
and the pipeline (11) , whereupon the expansion operation is stopped. 

13. Process, as claimed in Claim 12 and any one of the Claims 8 to 11, 
characterized in that the erector car (28) transports a pipe segment 
(11* ") and an auxiliary pipe segment (13") together into the shield tail 
(3), then expands the pipe segment (ll ,n ), stops and attaches to the 
already supported pipeline (11) , and thereafter brings the auxiliary pipe 
segment (13") into position, expands and stops. 

14. Process, as claimed in any one of the Claims 1 to 13, characterized in 
that all of the process steps are remote controlled. 

15. Arrangement to carry out the process, as claimed in Claims 1 to 14, 
comprising: 

- roadheader (1) with a shield (2) and a shield tail (3), 

- a number of expandable pipe segments (11, 11', 11", ll ,n ), 

- transport means (28) to transport the expandable pipe segments (11' ") 
into the shield tail (3), 

- expanding devices (21) to expand the pipe segments (11, 11', 11" 

11'") , 
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stopping devices to stop the expansion, 

- a positioner (16) to attach the expanded pipe segments (11'") to the 
sided-sided end of the already supported pipeline (11, ll 1 , 11"), 

- and means (10, 14, 15) to shove the expanded pipe segments (11, ll 1 , 
11", 11* ") out of the shield tail (3). 

16. Arrangement, as claimed in Claim 15, characterized in that the expandable 
pipe segments (11, ll 1 , 11", 11'") are expandable bands, which are bent 
together in the shape of a ring and whose ends overlap in the 
circumferential direction. 

17. Arrangement, as claimed in either of the Claims 15 or 16, characterized 
in that injection nozzles (26) are disposed on the shield tail (3) in 
order to fill the annulus (25) between the outside wall of the pipeline 
(11, ll 1 , 11") and the remaining soil (24). 

18. Arrangement, as claimed in any one of the Claims 15 to 17, characterized 
in that the expandable pipe segments (11, ll 1 , 11", ll 1 ") are provided 
with rings, which are affixed to the outside wall of said pipe segments 
and are made of a material with rubber-like elasticity. 

19. Arrangement, as claimed in any one of the Claims 15 to 18, characterized 
in that the outside edges of the expandable pipe segments are coated with 
a material with rubber- like elasticity. 

20. Arrangement, as claimed in Claims 16 and 19, characterized in that there 
is a seal, which runs in essence axially and is disposed between the 
overlapping ends of the bands, in the overlapping area of the expandable 
bands . 

21. Arrangement, as claimed in any one of the Claims 15 to 20, characterized 
in that the transport means are an erector car (28), which carries an 
actuator (29) for the expanding devices (21) . 

22. Arrangement, as claimed in Claim 21, characterized in that the roadheader 
(1) exhibits a docking station (17) to couple the erector car (28) . 
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23. Arrangement, as claimed in Claim 22, characterized in that the positioner 
(16) is assigned to the docking station (17) . 

24. Arrangement, as claimed in any one of the Claims 22 or 23, characterized 
in that the erector car (28) can be connected by way of the docking 
station (17) to the supply lines (18) of the roadheader (1) . 

25. Arrangement, as claimed in any one of the Claims 21 to 24, characterized 
in that the erector car (28) exhibits means (34) to raise the supply 
lines (IB) of the roadheader (1) . 

26. Arrangement, as claimed in any one of the Claims 15 to 25, characterized 
in that the expandable auxiliary pipe segments (13) for affixing to the 
inside walls of two adjacent pipe segments (11, ll 1 ) are provided in the 
area of their abutting edge (12), which lies in between. 

27. Arrangement, as claimed in Claim 26 and any one of the Claims 21 to 25, 
characterized in that the erector car (28) is designed to transport in 
pairs at least one pipe segment (11'") and at least one auxiliary pipe 
segment (13 ») and exhibits an actuator (29) for expanding the pipe 
segment (11 ,M ) and another actuator (29 1 ) for expanding the auxiliary 
pipe segment (13 ,f ) . 

28. Arrangement, as claimed in Claim 27, characterized in that both actuators 
(29, 29^1 can be actuated independently of each other, raised and lowered 
independently of each other, as well as slid head on. 

29. Arrangement, as claimed in any one of the Claims 15 to 28, characterized 
in that the roadheader (1) exhibits a telescopic telescope member (40) 
and bracing units (47, 48) which can be extended in the radial direction 
over the outside wall of the shield tail (3) in front of and behind said 
telescope member. 

[see source for figures) 
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